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Abstract 
The versatility of linguistic corpora makes them an excellent conceptual and terminological resource. For their part, knowledge 
bases are rapidly gathering momentum in the field of terminology, since they allow for the creation of multidimensional 
conceptual systems, a significant leap forward from the traditional hierarchical or tree framework. In this paper we propose the 
use of a Spanish and French comparable corpus to extract terminological and conceptual information on galactosemia, a disorder 
belonging to the medical sub-domain of rare diseases, followed by the construction of an ontology to create a terminological 
knowledge base on this pathology1. The purpose of this study is to further the development of resources that provide a 
satisfactory description of rare diseases, enabling translators, specialised authors, medical professionals and other users to 
accurately and properly understand and write texts on the topic. 
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1. Introduction 
The last few years have seen an exponential increase in the use of linguistic corpora in the field of terminology. 
From a conceptual as well as from a terminological standpoint, the versatility of corpora as a documentary resource 
makes them a valuable aid not only for solving specific problems of terminology, but also as a base from which to 
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undertake much broader projects. In this context, represent conceptual and terminological information in as practical 
a manner as possible is vital, and it is one of the major hurdles to overcome in terminographics. Knowledge bases 
are currently acquiring enormous relevance thanks to their capacity to store large amounts of knowledge for later 
retrieval and processing. More particularly, the use of ontologies to represent this knowledge makes it possible to 
acquire a multidimensional prespective on an aspect that until now could only be studied with traditional 
hierarchical or tree diagrams. Furthermore, ontologies also make it possible to link each of the concepts represented 
to one or more terms used to denominate it, thereby facilitating onomasiological approaches.  
In this paper I will describe how I used a comparable corpus to extract terminological and conceptual information 
in order to construct an ontology. The bilingual French and Spanish corpus in this study was compiled ad hoc to 
deal with galactosemia, a disorder within the medical sub-domain of rare diseases (RD). The results from processing 
this corpus made it possible to create an ontology with the most relevant information about this disease, which will 
be used as the basis for a terminological knowledge base. 
2. The topic: Inborn Errors of Metabolism and Rare Diseases 
The term rare diseases refers to pathologies that only affect very few people. The European Organization for 
Rare Diseases (EURORDIS) considers a disease to be rare when it affects 1 in 2000 people, or fewer. There are 
between 6000 and 8000 rare diseases, most of them genetic and often chronic, progressive, and severe. RDs are very 
diverse, and the lack of scientific and social knowledge about them leads sufferers to face many difficulties when 
attempting to obtain information or a correct diagnosis and a suitable treatment. RDs raise therefore both clinical 
and social issues, although recently they have started to be seen in Europe as a priority of public health policies. 
Considerable efforts are also being made to disseminate information about them, witness the fact that the Spanish 
Ministry of Health has officially declared 2013 as Rare Disease Year. 
Inborn errors of metabolism (IEM)—the sub-domain to which galactosemia belongs—are a particular kind of rare 
diseases, a set of uncommon genetic disorders that result in organisms being unable to properly convert food into 
energy. This is generally due to defects in specific enzymes that contribute to metabolising certain components of 
foodstuffs. 
More specifically, galactosemia is a set of inborn errors of the metabolism of galactose (a simple sugar), caused 
by an enzyme deficiency that leads to an inability to metabolise it. The global prevalence of the disorder is 
unknown, but it is estimated to affect between 1/40 000 and 1/60 000 per year in Western countries. 
Since the low prevalence of RDs amongst the general population is one of the reasons for the widespread lack of 
knowledge concerning them and their associated terminology, creating conceptual and terminological resources 
about them may become an important tool to increase both public awareness and knowledge. 
3. Terminological Knowledge Bases and Ontologies 
A knowledge base is a database that has been specifically designed for managing (i.e., gathering, organising and 
retrieving) knowledge. The term terminological knowledge base was first used by Meyer et al. (1992: 956), who 
described this new way of organising terminological knowledge as a cross between a term bank and a knowledge 
base. Meyer et al. (1992: 956) argued that terminological databases did not provide sufficient conceptual 
information and hence it was necessary to move to terminological knowledge bases: 
 
A major weakness of TDBs is that they provide mainly linguistic information about terms (e.g. equivalents in 
other languages, morphological information, style labels); conceptual information is sparse (limited to definitions 
and sometimes contexts), unstructured, inconsistent and implicit. 
 
Terminological knowledge bases are databases with duly structured conceptual knowledge on a domain of 
speciality. They explicitly reveal the basic concepts within such domain and the multiple links between them and 
they also link this knowledge to relevant terminological information. Terminographic knowledge bases are 
nowadays an extremely useful resource for specialised translators (Sánchez Trigo, 2011), since they promote an 
understanding of a specific domain through the conceptual, on top of terminological, information they provide. 
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The creation of such resources is by no means problem-free. On the one hand, not all the conceptual information 
that a knowledge base should contain (i.e. the decisive information within a specialist field) can be extracted from 
specialised corpora. This is because a certain proportion of the knowledge held by specialists is not explicitly 
transmitted through the texts they produce. Close collaboration with experts is therefore essential, since they can 
provide a more accurate vision of the issues pertaining to their field, in this case IEMs. On the other hand, there are 
difficulties involved in explicitly recording all the knowledge acquired during the process of obtaining conceptual 
information: 
 
[...] we need to recognize that while the final results of terminology research may be based on knowledge, they 
are not systematically encoded as knowledge. Rather, most of the subject-field knowledge so laboriously 
acquired by the terminologist unfortunately stays where it was first stored, namely in the terminologist’s head 
(Meyer, Eck & Skuce, 1997: 98). 
 
Creating a terminological knowledge base involves (a) compiling conceptual and terminological information 
from written and spoken sources as well as from specialists in the field, (b) selecting those items considered to be fit 
for that knowledge base, and then (c) storing them in a properly structured framework that allows onomasiological 
queries. The conceptual and terminological information is frequently structured as an ontology. The term ontology 
has at times been used as a synonym for a terminological knowledge base (Temmerman & Kerremans, 2003), but 
we think they are different resources. Ontologies are formal representations of an area of knowledge, showing the 
most relevant concepts within that area and the relations between them. The advantage of using ontologies in 
terminology is that they represent knowledge on a domain of speciality independently from language, thereby 
enabling concepts to link to their denominations in one or several natural languages. One of their most significant 
features is that they should provide a consensual vision of the area of knowledge they represent. Given that an area 
of knowledge can be conceptualised in different ways by different people, the knowledge contained in an ontology 
should result from an agreed consensus within a specific community (i.e., the creators and users of such ontology). 
In our view, the three most significant ontologies in the biomedical field are the Generalised Architecture for 
Languages, Encyclopaedias and Nomenclatures in Medicine (galen), the Unified Medical Language System (umls) 
and the Systematized Nomenclature of Medicine, Clinical Terms (snomed ct). There is no consensus, however, as to 
whether they all constitute true ontologies. A number of recent projects have combined medical terminology and 
ontologies, such as OncoTerm (López, Tercedor & Faber, 2006). This project from the University of Granada 
(Spain), led to the creation of a bilingual system of information and resources in the field of oncology based on the 
terminological knowledge management system ontoterm. 
4. Methodology 
4.1. Term extraction and conceptual analysis 
Retrieval of conceptual and terminological information on galactosemia was performed on the EMCOR corpus (a 
specialised corpus on inborn errors of metabolism). This corpus, described in Varela Vila and Sánchez Trigo (2012), 
was initially compiled to become the basis for a broader terminological and conceptual study on the domain of 
inborn errors of metabolism (IEM) and was subsequently expanded. This is a comparable corpus (in French and 
Spanish) compiled ad hoc and containing some 800 000 tokens (400 000 in each language) and 424 texts. The latter 
are taken from the following genres: original papers, review papers, clinical cases, abstracts of scientific articles and 
patient information leaflets. In this study, the Spanish sub-corpous on galactosemia contained approx. 11 000 tokens 
(8 texts) and the French one, 14 000 tokens (7 texts). Their size is relatively small due to the limited number of texts 
dealing with this pathology (due, in turn, to its low prevalence) and also because of the rigorous quality criteria 
applied during the text selection process. 
Corpora tokens were morphologically tagged with TreeTagger. Semi-automatic terminological extraction was 
carried out with the concordancer WordSmith Tools and the multilingual multi-word term extractor GaleXtract, 
developed at the University of Santiago de Compostela. The conceptual analysis was performed manually, with the 
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help of WordSmith Tools, because no fully effective automatic or semi-automatic tool for establishing relations 
between concepts has as yet been developed. Finally, given that not all the existing knowledge on an area of 
speciality is codified in texts, we considered it essential to collaborate with a medical specialist who would clarify 
any doubts arising during the process of organising the available knowledge in the field, and also to fill in any 
conceptual and terminological gaps. 
4.2. Conceptual system and the creation of an ontology of galactosemia 
The gathered information was organised and expressed as an ontology constructed with Protégé, an ontology 
editor developed at Stanford University. This ontology was created with OWL (Web Ontology Language), a markup 
language developed by the World Wide Web Consortium (W3C). This is a computational logic-based language such 
that knowledge expressed in it can be reasoned with by computer programs either to verify the consistency of that 
knowledge or to make implicit knowledge explicit (Hitzler et al., 2012). The resulting OWL document constitutes 
our ontology, from which our terminological knowledge base will then be able to extract the necessary information. 
The ontology of galactosemia thus created currently consists of elements of two kinds: 
 Concepts (or classes) that define a set of individuals that share certain properties. In a medical ontology, 
PATOLOGÍA (pathology) is a concept. 
 Relations (or properties) that link concepts with each other or with data. For example, esSíntomaDe 
(isSymptomOf) is a relation that links a symptom with a pathology. 
The four main concepts that enable us to describe the field of galactosemia in this ontology are PATOLOGÍA 
(pathology), SÍNTOMA_SIGNO2 (symptom_sign), PROCEDIMIENTO_DIAGNÓSTICO (diagnostic_procedure) 
and TRATAMIENTO (treatment). However, an ontology is considered to be complete when it covers all the 
information deemed to be necessary. That is, an ontology should not contain all the possible information about the 
domain, but only what is needed for the purpose for which it was created (Noy & McGuiness, 2001). As we explore 
this field in greater depth we may find it necessary to expand this basic catalogue of concepts. 
Once the basic concepts had been established, we created their corresponding sub-concepts. For example, within 
the concept PROCEDIMIENTO_DIAGNÓSTICO we included all the procedures used to diagnose the various types 
of galactosemia. Similarly, within the concept PATOLOGÍA classified three sub-types of galactosemia (Fig. 1). 
 
 
Fig. 1. The classification of galactosemia in the ontology. 
 
 
2 Although in the medical world a differentiation is made between the manifestations of a disease or syndrome according to whether they are 
perceived only by the sufferer (symptom) or are evident to an external observer (sign), it is often very difficult to distinguish them and hence, this 
difference has not been adhered to in the ontology. 
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We then created a catalogue of the relations that link each of those concepts with each other. Each of these 
relations has its inverse relation, as shown in table 1. 
Table 1. Relations between concepts and inverse relations. 
CONCEPT RELATION CONCEPT 
 
PATOLOGÍA 
 
presentaSíntomaSigno (presentsSymptomSign) 
 
SÍNTOMA_SIGNO 
SÍNTOMA_SIGNO esSíntomaSignoDe (isSymptomSignOf) PATOLOGÍA 
   
PATOLOGÍA seDiagnosticaCon (isDiagnosedWith) PROCEDIMIENTO_DIAGNÓSTICO 
PROCEDIMIENTO_DIAGNÓSTICO ayudaDiagnósticoDe (diagnosticAidFor) PATOLOGÍA 
   
PATOLOGÍA tieneTratamiento (hasTreatment) TRATAMIENTO 
TRATAMIENTO esTratamientoPara (isTreatmentFor) PATOLOGÍA 
 
Our ontology of galactosemia was thus represented as follows: 
 
 
Fig. 2. Basic structure of the ontology of galactosemia. 
In figure 2, and in addition to the four basic concepts and their relations, a number of sub-concepts has been 
introduced in order to show, as simply as possible, the multi-dimensionality obtained by creating a resource of this 
nature. 
Finally, to create a bilingual ontology of galactosemia, each concept was allocated a series of labels for entering 
terminological information: 
 Preferred label: the preferred term for each concept. Only one preferred term per language was entered. 
 Alternative label: an alternative term for each concept (e.g. synonyms, orthographical variants, syntactic variants, 
acronyms, etc.). Various alternative terms could be entered in each language. 
 Definition: the definition of the concept in question. Only one definition per language was entered. 
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These labels enable links between the language-independent conceptual representation and terminological
information in the various languages. Figure 3 shows, by way of example, some of the labels related with the
concept DEFICIENCIA_DE_GALACTOCINASA (galactokinase deficiency).
Fig. 3. Labels associated with the concept DEFICIENCIA_DE_GALACTOCINASA (galactokinase deficiency).
4.3. Future work
It will eventually be possible to use a terminological knowledge base to consult the information contained in this
ontology. The interface for this knowledge base, which will be intuitive, will allow the user to navigate through the
conceptual system and consult the terminological information relating to each concept in either of the two languages
currently included in the ontology. Furthermore, it will also be possible to consult contextual information on the
terms deriving from the EMCOR corpus and even visual information, such as images or figures that make it easier to
understand the different concepts found in the field of galactosemia.
5. Conclusions
In this paper, the procedure used to create a bilingual (French-Spanish) ontology of galactosemia is explained, as
well as the methodology chosen for building a terminological knowledge base (TKB) about IEMs, an important
group of RDs.
Conceptual and terminological information retrieval was performed using the previously compiled EMCOR 
corpus (800 000 tokens), a comparable and morphologically tagged corpus in French and Spanish. Terminological
extraction was carried out semi-automatically using WordSmith Tools and the multilingual multi-word term 
extractor GaleXtract. Given the absence of truly effective tools to extract conceptual relations automatically or semi-
automatically for the conceptual study, this was performed manually, although WordSmith Tools was also used. The
information obtained has been organised in collaboration with an expert (RDs specialist) and integrated into the 
ontology created with the ontology editor Protégé.
At the moment, the ontology of galactosemia is composed of concepts or classes and relations or properties.
There are four main concepts described in it: PATOLOGÍA (pathology), SÍNTOMA_SIGNO (symptom_sign),
PROCEDIMIENTO_DIAGNÓSTICO (diagnostic_procedure) and TRATAMIENTO (treatment). Based on these
main concepts, other sub-concepts depending on them have been implemented. For example, the concept
PROCEDIMIENTO_DIAGNÓSTICO has been linked to all diagnostic procedures used to diagnose the various
types of galactosemia. Thanks to the creation of a catalogue of relations, each of these main concepts has been
linked to each other. Furthermore, each of these relations has its inverse relation.
Finally, and in order to create a bilingual ontology of galactosemia, each concept has been allocated with a series
of labels with terminological information: preferred label (preferred term), alternative label (alternative term: 
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synonyms, orthographical variants, syntactic variants, acronyms, etc.) and definition (concept definition). This way, 
it is possible to link terminological information in French and Spanish to the conceptual representation, which is 
independent of the language. 
The goal of this work is to create resources that satisfactorily describe the domain of RDs 
and allow translators and other potential users to create and understand texts on this domain in a proper and accurate 
manner. 
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